Cytokines and endotoxin removal by sorbents and its application in push-pull sorbent-based pheresis: the BioLogic-DTPF System.
The BioLogic-DTPF System (DTPF) combines the Biologic-DT hemodiabsorption system (DT) in series with the Biologic PF push-pull pheresis system (PF) in which PF membranes separate plasma for direct contact between plasma proteins and the sorbents. Preliminary studies conducted in bovine serum albumin (BSA) solution and in bovine plasma allowed charcoal and silica to be evaluated as adsorbents for the PF module. Equilibrium binding experiments in BSA showed a high capacity of cytokine (IL-1 beta, TNF alpha) binding by powdered charcoal, 70-90 ng/g. Kinetic binding studies in bovine plasma revealed relatively quick adsorption of IL-1 beta and IL-6 by charcoal with the capacity range of 1.2-2.0 ng/g for tested cytokines (IL-1 beta and TNF alpha). Further laboratory studies with plasma have shown that powdered silica has an even greater binding capacity, up to 13 ng/g for TNF alpha depending upon particle size, and more rapid binding for all tested cytokines than powdered charcoal. Cholestyramine is a more efficient sorbent for removal of endotoxin than either charcoal or silica. In vitro tests using whole blood have demonstrated that the DTPF, with powdered charcoal as the sorbent, clears cytokines (TNF alpha, IL-1 beta, and IL-6) at 12.6-23.4 ml/min, bilirubin at 17.8-34.7 ml/min, and creatinine at 53.6-82.6 ml/min. The removal of some cytokines during the first clinical trial is also discussed.